Restoration of paclitaxel resistance by CDK1 intervention in drug-resistant ovarian cancer.
Epithelial ovarian cancer (EOC) commonly acquires resistance to chemotherapy, and this is the major obstacle to the better prognosis. Elucidating the molecular targets altered by chemotherapy is critically required to understand and overcome drug resistance. As a drug combination including paclitaxel is a prevalent prescription for treatment of EOC, to uncover gene expression altered in paclitaxel-resistant EOC, we analyzed multidirectional microarray profiles in both EOC cell lines and patients with paclitaxel resistance. Cyclin-dependent kinase 1 (CDK1) was found to be a potential target of transcription factors to regulate paclitaxel resistance. As a result of the subsequent pharmacogenomics analysis, CDK1 inhibitor alsterpaullone was also indicated as a promising chemical that may be used in combinatorial therapies to reverse paclitaxel-induced chemoresistance. Although a CDK1 inhibitor has the potential to kill cancer cells, short-term treatment over 2 weeks at sublethal doses effectively induced cell death only upon additional treatment with paclitaxel. A prominent reduction in the tumor growth rate was observed upon paclitaxel subsequent to alsterpaullone treatment in EOC xenograft model. Thus, we suggest that inhibition of CDK1 with alsterpaullone may be a novel therapeutic method to reverse paclitaxel-induced resistance in ovarian cancer cells.